Diabetic characteristics and alveolar bone loss in streptozotocin- and streptozotocin-nicotinamide-treated rats with periodontitis.
Experimental models showing variable diabetic status are necessary to understand the relationship between diabetes and periodontitis. The streptozotocin (STZ)-induced diabetes model allows control of diabetic status by nicotinamide (NA), which protects against STZ-induced β-cell necrosis. Therefore, we compared diabetic characteristics and alveolar bone loss in STZ- and STZ-NA-treated rats with periodontitis. STZ-treated rats were generated by intravenous (IV) administration of STZ (50 mg/kg). STZ-NA-treated rats were induced by intraperitoneal administration of NA (270 mg/kg) 15 min before IV administration of STZ (65 mg/kg). Periodontitis was induced by ligature around the left mandibular first molar 1 wk after injection. Blood glucose level, glucose tolerance and serum insulin levels were determined at day 0 and/or 20 after ligature. At day 20, tibia bone loss was assessed using micro-computed tomography and hematoxylin and eosin staining. Alveolar bone loss was histologically measured as the distance of the cementoenamel junction to the alveolar bone crest in distal and the percentage of periodontal ligament area in the first molar furcation, respectively. The number of inflammatory cells, receptor activator of nuclear factor kappa-B ligand (RANKL)-positive cells and the area of osteoid were determined. In STZ-treated rats, obvious hyperglycemia over 300 mg/dL and severe body weight loss were observed. The insulin level was approximately 14% compared to that of control rats. STZ-NA-treated rats were impaired in glucose tolerance compared to control rats; however, body weight and insulin levels were not significantly different. Tibia bone loss was increased in STZ-treated rats, but significant change was not observed in STZ-NA-treated rats compared to control rats. In ligatured teeth, alveolar bone loss was increased in both STZ- and STZ-NA-treated rats compared to control rats. Alveolar bone loss, the number of inflammatory cells and RANKL-positive cells in STZ-treated rats were greater than in STZ-NA-treated rats. The area of osteoid decreased in STZ-treated rats compared to control, but not STZ-NA-treated rats. These results indicate that STZ- and STZ-NA-treated rats exhibit diabetic characteristics similar to type 1 diabetes mellitus and a pre-diabetic state, respectively. In addition, alveolar bone loss in response to periodontitis and tibia loss depend on diabetic status. Diabetic status-dependent bone remodeling imbalance and inflammation could affect the alveolar bone loss in the two models. Both STZ- and STZ-NA-treated rats may be useful to investigate differences in periodontitis sensitivity associated with diabetic status and to develop therapeutic agents for periodontitis in patients with diabetes.